Historic, Archive Document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


ai 


en 


- 


. 


a 
_ 


Ae 


<> => 


F 1 : — 
IRE. 


9 
ees S nEPT. ( \F AGE | RICE TUR 


| 
| i NA tt AGRIC. a 


AGRICUL URAL NOTES 


PUBLISHED BY 
oe RXPLF Raitt oad STATION, MAYS GUT: y 
EMU S, SAM tis en | 


[SORES Pe nee 


cae a a ne ee ae a A na aD me SI AO OS ee 


a ae 


No.30 Page l. PRO San Juan, Porto Rico, August, 1926. 


eer 
e--- 
ada masa essen nena news 


sew tan ean inate et in ns 0 nem Se See Sn ee aw Ss we ee Ow owe Ag won nO aes Om ob an as thn a I pd wh CO 


SOME PINEAPPLE PROBLEMS. 
14th ARTICLE, - THE CARBOHYDRATES OF THE LEAF, 


By Henry C. Henricksen. 


The carbohydrate group includes the sugar, dextrin, starch, gum, mucilage, 
pectin and cellulose. The origin of these products is the photosynthetic sugar, and 
the process is Pemenatle! That is, the change from sugar to starch, gum, etc. or 
vice versa, takes place se the normal leaf, according to the requirements at tee 
time. To what extent certain species may make use of the different forms of cellu- 
reeetin that respect is not entirely clear. Some investigators assume that any cel- 
lulose which may be hydrolysed, into ee by heating with 1% hydrochloric acid may 
uylso change into sugar in the plant. As there are good reasons for this assumption, 
it has been adhered to it in this biodativey ign: It is not possible, with present 
technique, to follow all the changes taking meee in the plant. But by determining 
the products formed at different times and under difforent ee it is copa sts 


to visualize some of the processes. In the following table the figures are repre- 


sentative of the results of a large number of determinations. 


Total 


per Carbeny. PER CENT OF TOTAL CARBOHYDRATES. 


matter dry mat. Reducing Sugars Inverted Non-Sugars 
Description : - Hexoses Pentoses Sugars Hexosos Pentoses 
Young leaves from extra ' F 
vigorous growth 9.3 13 9 4 0 va 10 
Young leaves, normal 
plant 1Z.8 Lo 4 4 eh 82 6 
Mature leaves, normal 
plant LS R4 16 LO s | 61 LO 


Reddish, leathery leaves 
from ocr? plant ike Pa 30 20 10 1 59 10 


Chlorotic leaves. 
Plant from typical 
wisuitable soil 14.5 40 aL 16 Ps 46 15 

The first column in ie table shows an increasing amount of dry matter as the 
leaves became mature. That is, the young growth is the most watery, which is a well 
known fact, The leaves of a chlorotic plant form no exception to that rule. They 
contain a 4 Pied amount nile water until the age of about twelve months after ee 
they usually dry-up faster than those aoa normal plants. 

The second colum shows the total carbohydrates of oe leaves that is hydrolys- 
‘able by 1% hydrochloric acid salculated in per cent of dry matter. That is the total 
amount of carbohydrates which is supposed to. be» oupable Se aurtind trod wace 46 place 


in the plant, together with thet which may change’ into.such.form that it.can move. 
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It is readily apparent that this amount increasés as the leaves become mature and ii 
is especially noticeable that abnormal plants contain an abnormally large amount; 
that of the chlorotic leaves being almost double that of the mature leaves from a 
normal plant. 

The third and fourth columns show the reducing sugars, that is the monosaccha- 
“ide hexoses and pentoses. The amount found in the young leaves is small when com- 
puted as per cent of dry matter and as the content of dry matter is small it is 
readily apparent that very little is present. The mature leaves contain about twice 
as much hexose sugar as the very young growth, which shows that the change and trans- 
location of sugar in the mature tissue is much slower than it is in the young vigor- 
ous tissue. The most significant, however, is the large amount in the leaves from 
the abnormal plants. 

As shown, the reddish, leathery leaves contain 19.5 grams dry matter in each 
100 grams fresh leaf tissue of which 30% Ors soo Pai ake carbohydrates. Of that 
amount 20% or 1.17 grams is hexose sugar. Tien or words each 100 avant teen leaf 
tissue contain 1.17 grams hexose sugar. A similar calculation for the chlorotic 
plants shows that they contain 1.21 grams hexose sugar in each 100 grams fresh ma- 
terial. The mature leaves from tne normal plant contain, however, but 0.57 grams, 
which i less than half of the content of either of the abnormal leaves, eens 
that the latter is distinctly sugar leaves. Also it shows that reducing sugar and 


color goes together, for that class of plants is always very red in color. 
of pentose sugars very little is present in the young growth. Inthe normal 


mature leayes, the 10% present corresponds to 0.36 grams in each 100 grams fresh 

tissue. In the chlorotic leaves, of which the nenaees content is 16% of the total 
carbohydrates the corresponding figure is 0.92 grams in each 100 grams fresh mate- 
rial. In other words, the chlorotic leaves. contain-about three times more pentose 


sugar than does the normal leaves. 


The fifth column shows the inverted sugars, that is the disaccharides changed 
into reduting sugars by heating with acid. They seem to be present in very small 
ise ities in most samples, but occasionally amature leaf may contain as high as 
6% of the dry matter. That is conceivably due to the fact that at times the starch 
is changed into maltose faster than the sugar is translocated to the stalk. How- 
ever, the figures seem not to be significant for the purpose of this investigation. 
The sixth column records the non-sugars. They are starch, dextrose, gums, mu- 
cilage, pectic substances and ast el ieee tae is hydrolysable by the acid used. 
That so large a perccent should be found in the young growth, is but natural, for 
most of the cellulose is yet in a readily hydrolyzable condition. In comparing 
the leaves from the normal plants with those from the chlorotic plants the figures in 
the table are not very significant. But an examination of the kind of products pre- 
sent reveals differences from which sSignificaut sonclusions way be draw. The norma 


leaves contain a great deal of starch whereas t € chlorotic leaves contain beorely o 
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trace, On the othor hand the chlorotic leaves contain much mucilagerous products 
whereas the normal leaves contain but little in comparison, This indicates that 
starch formation is inhibited in the chlorotic plants Helerne aiatns that an abun- 
dance of sugar, from which starch could be formed, is presont, as shown in colum 
three. It does ie however, explain the non-transfcrence of sugar to the stalk. 
But peeteret tho roason is, the fact that it is not promptly removed from the ies 
of origin may serve ‘i partly explain the abnormal functioning of the leaf. 

The high content of mucilagenous products in the chlorotic leaves aiiase gum 
formation whenever tho epidermal layers aro injured. For instance, it is not un- 
usual to find the sap exuding from the leaf-bases of such plants after having been 
eaten into by the changa, (mole cricket). Also, it frequently oozes out of the 
stalk, when that is cut, and solidifies fs exposure to the air. This will be re- 
ferred to again under fruit-maturity for when it appears as raeiei an from the 
fruit it is very troublesome. It does that especially when a prolonged dry period 
is followed by a wet period and the cause for it may be explained, perhaps, in the 
following manner: Dry weather induces gum and mucilage formations, these products 
being beneficial to the plant inasmuch as they help to lessen the loss of water. 
When rainy weather follows, the tissue that is filled with mucilagenous products 
will take up a great deal of water and the sap will exude from any abrasion that may 
be present in the epidermis. 

The pentoses recordea 1h the last column of the table are not sugars like those 
in column four. They are water-insoluble materials, called pantosans, which are hy- 
drolysed to seni tee sugars by boiling with acid. The figures, as they appear, do 
not show very significant differences but when calculated on the basis of fresh leaf 
tissue they are more illuminating. The leaves of the normal plant contain 15 grams 
dry matt er in each 100 grams eae ne tissue of which 24% or 3.6 grams are carbo- 
hydrates, and of those 10% or 0.36 grams are penioses. That is Seer 100 grams fresl: 
leaf tissue contain 0.36 grams nor inaee or the ehrua Re tae amount of pentosans, 
while he from the ahtorotie plant, calculated on the sane basis, contain 1.21 
grams, or more than three times as much, This is significant in view of the tae 
that the gums and mucilages contain ean pentosan and it confirms the statement of 
the former paragraph that a great deal of those products are present in the chlo- 


rotic plants. 
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